Objectives: To date there is a paucity of documentation regarding definitions of periodontal health. This review considers the histological and clinical determinants of periodontal health for both intact and reduced periodontium and seeks to propose appropriate definitions according to treatment outcomes.
INTRODUC TI ON
"Health is a state of complete physical, mental and social well-being and not merely the absence of disease or infirmity." 1 In accordance with this definition by the World Health Organization, periodontal health should be defined as a state free from inflammatory periodontal disease that allows an individual to function normally and not suffer any consequences (mental or physical) as a result of past disease. However, while this definition is holistic and patient-outcome based, it seems an impractical and limiting definition for the purposes of clinical management of periodontal diseases.
Therefore, a more practical definition of periodontal health would be a state free from inflammatory periodontal disease. This, in turn, means that absence of inflammation associated with gingivitis or periodontitis, as assessed clinically, is a prerequisite for defining periodontal health.
It is a matter of debate if altered morphological conditions resulting from previous exposure to disease processes (eg, gingival recession, loss of attachment, and bone loss) may be redefined as novel healthy conditions in the absence of clinical signs and symptoms of inflammation.
Interestingly, there are almost no studies or reports attempting to define periodontal health. 2 Defining periodontal health is very important if we are to have a common reference point for assessing periodontal disease and determining meaningful treatment outcomes. Health can be evaluated at both the histological and clinical levels and should be considered in the context of a preventive starting point and a therapeutic end point. Thus, periodontal health can exist before disease commences but, conversely, periodontal health can be restored to an anatomically reduced periodontium. In this review, the clinical criteria for distinguishing pristine health from health on a reduced periodontium are presented and discussed.
HIS TOLOG IC AL E VIDEN CE OF HE ALTH Animal studies -pristine periodontal health and early gingival inflammation
During the 1970 and 1980s, various animal studies assessed the health status of gingival tissues that were exposed to oral biofilms. [3] [4] [5] These tissues were usually taken as baseline prior to commencement of plaque accumulation for studies on the development and pathogenesis of gingivitis. Clearly, most of the evidence for such healthy conditions (homeostasis) was defined by a complete absence of inflammatory infiltrate concomitant with gingival and plaque indices, yielding zero values.
Histologically, composition of the gingival biopsies was analyzed using a sampling microscope. It was stated that biopsies at day zero Noninflamed gingiva that was previously inflamed was characterized by a series of looped vessels that could be readily distinguished from the regular network of vessels described for the marginal gingiva that had neither been inflamed nor resected previously.
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Human histological studies on health and gingivitis
The cellular composition of developing infiltrated connective tissue was analyzed in human volunteers participating in a 21 day experimental gingivitis model in which oral hygiene practices were abolished. 6 As the clinical index (gingival index) for inflammation increased, the volumetric density of infiltrated connective tissue within the noninfiltrated connective tissue in an area subjacent to the junctional epithelium increased significantly and almost linearly. To study the influence of long-term gingival health, 5 dental hygienists with optimal personal oral hygiene were supervised regarding their oral hygiene performance for 6 months. 8 
DE TERMINANTS OF CLINIC AL PERIODONTAL HE ALTH
No longer can periodontal diseases be considered simple bacterial infections. Rather, they are complex diseases of multifactorial nature involving an intricate interplay between the subgingival microbiota, the host immune and inflammatory responses, and environmental modifying factors. 10 Thus, periodontal health must not be considered solely in the context of plaque/bacteria levels and control but must embrace a holistic consideration and evaluation of all factors responsible for the emergence of disease, as well as the restoration and maintenance of health.
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Determinants of periodontal health fall into 3 major categories, namely, microbiological, host, and environment (Table 1 ). Because many of these factors are addressed in the paper dealing with plaque induced gingival diseases, 12 we will only consider the clinical indica- 
PL AQUE AND CLINIC AL PERIODONTAL H E A LTH
Subgingival biofilm
The bacterial composition of the subgingival biofilm associated with gingivitis and periodontitis results from dynamic interactions with its microenvironment. In general, the microbial composition is a collection of commensal organisms that coexist in relative harmony.
However, should the environment change, either as a result of inflammation within the gingival tissues or other, as yet unidentified, processes within the biofilm, a state of dysbiosis may result in the overgrowth of more virulent components of the biofilm, with ensuing exacerbation of periodontal inflammation. 13 Thus, gingivitis can be considered a relatively nonspecific inflammatory response to nonspecific (indigenous) subgingival microbiota. With the resultant inflammation and development of periodontitis, a shift in microbial composition occurs and several putative pathogens emerge, leading to heightened host-driven tissue damage. Thus, for periodontal health to be attained, or maintained, the composition of the subgingival microbiota needs to be redirected toward one compatible with gingival health.
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Oral hygiene
Good oral hygiene has always been considered a mainstay of periodontal health. 15 It is usually achieved by a combination of good personal oral hygiene and regular professional care. 16, 17 It must be remembered that plaque accounts for only 20% of the direct risk of developing periodontitis, thus it must not be forgotten that the remaining 80% of direct and indirect risk and modifying factors may be responsible for the development of periodontal diseases. 18 While oral hygiene remains the most important factor in obtaining and maintaining periodontal health, it should not be the sole focus of attention. Additional factors must be addressed in the quest for attaining or maintaining periodontal health.
INDIC ATOR S OF CLINIC AL PERIODONTAL H E A LTH
In its pristine form, periodontal health would be defined as the absence of histological evidence of periodontal inflammation and no evidence of anatomical change to the periodontium. However, it must be recognized that in most (if not all) adults this is unlikely.
Therefore, the term clinically healthy should be adopted to cover the absence of (or very significant reduction in) clinical periodon- or a reduced periodontium (in the case of periodontitis). 
TA B L E 1 Determinants of clinical periodontal health
Bleeding on probing
Monitoring health or inflammation of the gingival tissues is best documented by the parameter of BoP. 19 increase of approximately 13% in BoP sites has been noted. 21, 22 An early retrospective study evaluated the prognostic value of BoP compared with repeated visits in identifying sites at risk for periodontal attachment loss during supportive care following periodontal therapy. 23 The results indicated that sites with a probing depth of ≥5 mm had significantly higher incidence of BoP. Sites with an incidence of BoP at 4 of 4 visits had a 30% chance of attachment loss. This decreased to 14% with an incidence of BoP at 3 of 4 visits, to 6% with an incidence of BoP at 2 of 4 visits, to 3% with an inci- Once periodontitis has developed, by definition, alveolar bone loss has occurred because of the inflammatory process. Thus, clinical periodontal health on a reduced periodontium cannot be determined using radiographs alone; they provide information regarding historical destruction and are of value for longitudinal determination of progressive bone loss.
Tooth mobility
Clinicians often assess the status of a tooth by estimating its mobility.
Because teeth are not ankylosed, or osseointegrated, as are implants, but are suspended in the alveolar bone by a network of collagenous fibers, they exhibit a degree of physiological mobility. This is usually assessed as the amplitude of crown displacement resulting from the application of a defined force. 37 The magnitude of this movement has been used to distinguish between physiological and pathological tooth mobility, with up to 0.2 mm regarded as physiological. In teeth with noninflamed periodontal tissue, 2 fundamental histological factors determine tooth mobility: 1) the height of the periodontal tissue support and 2) the width of the periodontal ligament.
In a clinically healthy situation, increased tooth mobility associated with widening of the periodontal ligament most likely represents a tooth in occlusal trauma. Furthermore, increased tooth mobility cannot be used as a sign of disease for a tooth with a reduced, but healthy, periodontium. Such increased mobility may be permanently increased due to reduced periodontal support, yet the periodontium may be completely healthy. If the height of the periodontal support is reduced but the width of the ligament is unchanged (approximately 250 μm), it should be appreciated that the amplitude of root mobility within the remaining periodontium is the same as for a tooth with normal height of periodontal support.
Hence, the so-called hypermobility of a periodontally healthy tooth with reduced support but normal width of periodontal ligament should be considered physiological tooth mobility.
Increased tooth mobility due to a widening in the periodontal ligament is the result of uni-or multidirectional forces to the crown that are sufficiently high and frequent to induce resorption of the alveolar bone walls in pressure zones. In a series of controlled animal experimental studies in periodontally healthy teeth, the alveolar bone resorption resulted in increased tooth mobility but no loss of connective tissue attachment, irrespective of the height of the supportive bone. 38, 39 Because alveolar bone loss has been demonstrated to be reversible upon cessation of applied forces, it was concluded that increased tooth mobility as a result of a widened periodontal ligament represents a physiological adaptation to altered function rather than a sign of pathology. 37 Hence, tooth mobility is not recommended to be used as a sign of either health or disease status.
PERI ODONTAL HE ALTH AND TRE ATMENT TARG E TS FOR A D IS E A S ED OR REDUCED PERIODONTIUM
While maintaining periodontal health over a lifetime with no adverse changes in the periodontium is desirable, it must be recognized this is unlikely for most of the population.
In Table 2 
CON CLUS IONS
It is proposed that there are 4 levels of periodontal health, depending upon whether the periodontium has normal attachment and Pristine periodontal health is defined as no bleeding on probing and no anatomical loss of periodontal structures. Gingivitis is defined as a nonspecific inflammatory reaction to a nonspecific accumulation of plaque that is confined to the gingival tissue, with no underlying destruction of the attachment apparatus. Periodontitis covers the major plaque-associated periodontal diseases, and treatment outcomes are expected to be either periodontal disease stability or periodontal disease remission/control. Periodontal disease stability is defined as a state in which the periodontitis has been successfully treated and clinical signs of the disease do not appear to worsen in extent or severity despite the presence of a reduced periodontium. Periodontal disease remission/control is defined as a period in the course of disease when symptoms become less severe but may not be fully resolved.
bone level or reduced support, as well as the ability to control modifying factors and relative treatment outcomes. These 4 categories include 1) pristine periodontal health, defined as a total absence of clinical inflammation and physiological immune surveillance on a periodontium with normal support (no attachment or bone loss).
Pristine periodontal health is not likely to be observed clinically;
2) clinical periodontal health, characterized by an absence or minimal levels of clinical inflammation in a periodontium with normal support; 3) periodontal disease stability in a reduced periodontium; 4) periodontal disease remission/control in a reduced periodontium.
Periodontal disease stability and periodontal disease remission/ control are differentiated based on the ability to control modifying factors and therapeutic response. Stability is characterized by minimal inflammation and optimal therapeutic response, with control of modifiable risk factors; it is a major treatment goal for periodontitis.
For patients in whom it is not possible to fully control modifying and predisposing factors, remission/control may be the more realistically achievable therapeutic goal. Remission/control is characterized by a significant decrease in inflammation, some improvement in other clinical parameters, and a stabilization of disease progression.
Ideally, restoration to periodontal stability should be a major treatment goal and can be attained by controlling inflammation and infection, reducing predisposing factors, and controlling any modifying factors. While remission/control should be a clear target, based on available evidence, low disease activity may be an acceptable alternative therapeutic goal, particularly in long-standing disease.
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